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3 Claims. 
1 
This invention relates te improvements in àlka- 
line pulping of preimpregnated deciduous Wood. 
This application is a continuation in part 
my application for Letters Patent filed June 30, 
1943, Serial No. 492,920, new abandoned, and is 
an adaptation of the method of my copending 
application ïor Letters Patent, Serial No. 641,641, 
filed January 16, 1946. 
The main objects of this invention are: 
First, te provide a process of enabling the 
pulping oï deciduous wood or wood chips SUCh 
for example as aspen or poplar which results in 
a relatively high yield of pulp and one in which 
the lignin content retained in the pu!p approxi- 
mates that of the wood from which the puip is 
ïormed. 
.Second, te provide a process of pulping wood 
chips whic h may be economically practiced on a 
commercial scale With satisfactory uniform re- 
sults and with relatively simple apparatus. 
Third, te provide a method of producing a wood 
pulp which resuïts in a pulp adapted for a wide 
range of uses in the manufacture of paper and 
paperboard products and even for molding pur- 
poses with0ut ncëssitating the addition of siz- 
ing and chemical fiXative and purely by mechani- 
cal manipulatioïaS ïvith standard pulp treating 
and paper making ëqUipment. 
Fourth, te Provile a Vï0od pulp assaYing lignin 
in a percehtagë approxirïiately equaling the ligniri 
component of the wood from which the pulp is 
formed and in whictï the lignin component is hot 
 substantiaily Sëpars, ted ïr0m the fibres. 
Fifth, te proYtde a ïvood pulp which may be 
uSed in the manufacture of sheets having a high 
degree of moldabi]ity, tensile strength, and highly 
satisfactorY burst and tear characteristics. 
Further objeCtS and objects relating te de- 
tails and economies of the invention will appear 
from the description te follow. The invention 
lefined in! the claires. 
ty procéss of producing pulp is well adapted 
for the pr0dïcing of a pUlp having the advan 
tages which Ï have set forth and others whiCh 
will appear herein. 
In carrying out my process--for example on 
aspen, the wood is cut inte chips preferably about 
three-quarters of an inch long in grain direc- 
tion. Thè wood Chips are impregnatéd with a 
solution if s0dflm hdroXide desiraBly having a 
concentration f thë Ordër of 5 % but under 
tain cofïditiofls may rangë from 2% te app5xi- 
matël 6%, the c0nentration of appr0fnàtely 
 % being Satifatory for prodficing a pulp hav- 
ing a wîde range of usës. 

(CI. 92--13) 
2 
Trie 6haCtëï' 0 6onditi0n Of thë wood may 
als0 be taken ïnt0 Conideràtion in determining 
the c6flcëfltrati0n Of thë solution--for example, 
oi Wo0d, that is W60d that has been cut for 
 0më tlme an ecom Weathered, may require a 
Soeht ëvir 6on6ëntration an is required 
f6 thë më kifid of W0od Which is relatively 
fehiy 6ut. 
In  hily desirable mëth0d of practicing the 
i0. p6cës, the w0od chipe are immersed  the 
Solfiti0n in a Closèd vëssei or retort and the 
rért 6 essel heáted . bring the tempera- 
tue of ë w00d hiPs substantially above boil- 
ing témpeatu?e afld desably to about 10  abovë 
16 hë fl p0iflt of waer equivalet to the 
atophèric preSSure Plus the hydrostatic head 
on the most deeply submerged chips. This tem- 
përatue with Standard types 0f cookers ranges 
fr0m 220  F. t0 255  F. Ve satisfacry re- 
20 sul can be accomplished if this temperature is 
rëahe in approximately 90 minutes by the in- 
troduction of steam, approximately 45 minutes 
bein$ now rëgarded by the applicant as mini- 
mum. Dùrg this heating the vessel or rert 
25 is ventéd at brief intervals fo release the air while 
maitaing pressure therein. en the chips 
are ëated to e desired temperature the pres- 
SUre Within the Vëssel or retort is released as 
rapidly as pràctical, without Substantial loss of 
30 the impregnting solution due to priming, to 
proximatëly atmospheric pressée. The chips are 
allowed t soak for impregnation thereof for 
poximatëly 20 minutes or until substantially 
complètë prègnation rests, During e 
riod of impregnati0 ubstantially atmospheric 
pressure is maintained within the vessel by the 
admisSi0 0f aiz or additional solution as the 
Vessel ad dOtëntS c001. The chips shou!d be 
th0r0uhly imp2egnated with the sodium 
droxide solutiOn, it being the object of this step 
40 
to secure sùdh impregnation. 
Thé pèri0d of hèáting thë chips may be short- 
ened With stéam of higher pressure but if should 
be understood that the object of this heating and 
rapid i'ëduCtion of pressure is to expel air from 
45 the chiDs and get thëm into condition for e 
etranCë o  sodium hydroxide solution dur- 
ing thè soaMng or imDregnating period. The 
ëXcés 0f fiab0rbd odium hydroxide solution 
50 is then drawn off the Chips and the same retort 
or vèse] is ësiabl usèd for the succeeding 
StOp. 
This pregnation of thë cips is carried on 
Wîthefit mechanial fragmentation of the chips, 
5 Tè impëgaaëd Chips ë then immersed in a 
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water suspension of lime containing lime in ex- 
cess of the amount required to react with the 
impregnated chips and to remain in excess 
throughout the .cooking period and while the 
chips are so immersed. The amount of excess 
lime is hot material so long as a substantial ex- 
cess is assured or maintained. Ordinarfly lime 
from about 15 to 25% of the oven dry weight 
of the wood is employed in the ratio oî 150 pounds 
of hydrated lime to 300 gallons of water. 
The retort or digester or closed vessel is then 
heated, desirably in commercial practice by di- 
rect introduction of steam, to a cooking tem- 
perature of aplroximately 280 ° F., the cooking 
being continued for about seven hours to render 
the fibres readily separable by mechanical means. 
This is round hot to substantially reduce the 
lignin content of the wood or to free the lignin 
from the fibres which is a highly important and 
novel feature of the applicant's invention. 
The batch or charge is then discharged from 
the retort or digester and washed. ïhe wash- 
ing may be exDedited by subjecting the chips to 
an attrition mill. The treatrnent in the attri- 
tion mili at this state does hot reduce the chips 
to any substantial quantity of individual fibers, 
such reduction being specifically avoided inas- 
much as it would interfere with the remova! of 
sludge. The attrition mill is so adjusted and usel 
that the chips are partially broken so that de m 
posits of sludge in the cracks or recesses thereof 
are more thoroughly exposed to the washing and 
facilitate the removal of the sludge. For the 
highest yield, water only is used in the washing 
but for some products an acid may be added to 
the washing water. After the washing, the 
fibres are mechanically separated and subjected 
to such beating and stock treatment as may be 
desired for the particular product. I bave round 
it practical to use a double disk Bauer pulper for 
reducing, the washed material to substantialiy 
individuaI fibers. 
The rime of cooking mky be shortened by. using 
higher cooMng temperatures but applicant con- 
siders it desirable _ot to exceed 320 ° F. which 
is ge:]erally regarded as the minimum cooking 
temporature in the soda process. The fibres pro- 
duced by applicant's rnethod are relative!y strong 
as compared to fibres produced b:/ the so-called 
soda process. Where a lighter colored pulp is 
desired, the pu]p ma¥ be treated with a solution 
of a]uminum sulphate or dfiute acid and.then 
washed. A!ka!ine hypochiorite solution is suit- 
able for bleachig. I-towever, the washed pulp 
may go directly to the beater. 
The pulp may be beaten to such degree that it 
çossesses superior properties of strength and 
rigidity, high resistance to penetration by grease 
er water aud even while beaten to that extent 
bas good draina2"e characteristic--that is, good 
performance in the making of sheets. 
By this method, I have secured yields of washed 
unbleached pulp appro«çimately 75 % of the weight 
of the wood. 
Paper products from the unbleached pulp 
assaying lignin i.] a percentage approximately 
equal to the lignin component of the wood, the 
lignin hot being substantialiy separated from the 
fibres, have many desirable characteristics in 
addition to their greaseproof character. A 
high!y de3irab!e paper may be produced purely 
by mechanical paper making treatment without 
the addition of sizing. 
I do hot attempt to point out the various pos- 
sible uses but I bave mentioned these uses to bring 

out that the pulp produced by my method is 
desirable for use in the manufacture of light 
papers such as greaseproof papers, printing 
papers, heavier papers such as wrapping papers 
5 and the like, and for molding purposes. 
ttowever, where lower concentration of im- 
pregnating solutions bave. been used of the order 
of 2 %, the use of acid in the washing water may 
be round helpful in producing greaseproof paper, 
10 for example. When the concentration of im- 
pregnating solution is above 5 % the yield is nor- 
mally lower but defibering and refining may be 
made easier and ordinarily the ease of bleaching 
is improved by the easier defibering. 
15 Paper made from my pulp has highly desir- 
able burst and breaking strength qualities. These 
vary somewhat as would be anticipated by those 
skflled in the art with variations in the mechan- 
cal paper making treatment but if may be gen- 
20 erally said that these tests are in general rela- 
tively high as compared to products fade from 
pulp produced by methods now in geioEerai com- 
mercial practice and receiving the same lne- 
chanical paper making treatment. Of course, 
25 will be understood that the applicant bas econo- 
mies which result from being able to produce his 
products without the addition of sizing and other 
ingredients commonly used. 
ït is believed that this disclosure will enable 
30 those skilled in the art to practice the method 
of my invention. It wi!l be understood that the 
terms and expressions which bave been used 
herein are employed as terms of description and 
not limitation. 
35 ttaving thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent, is: 
1. The process of pu!ping deciduous wood chip 
which consists of impregnating the chips with a 
40 solution of sodium hydroxide having a concen- 
tration of approximately 5% by immersing the 
chips in the solution in a closed vessel, heating in 
the closed vessel by admission of steam thereto for 
a period of approximately 90, minutes fo ra.ise the 
,5 temperature of the chips to about 10 ° F. above 
the boiling point of water at atmospheric pres- 
sure plus the hydrostatic head to which the 
chips are subject, and venting the vessel at in- 
tervals during such heating to release the air 
5o therefrom while maintaining pressure therein, 
and at the end of such chip heating period 
leasing the pressure within the vessel rapidly to 
approximately atmospheric pressure, soaking the 
chips for impregnation at a temperature below 
5 boiling temperature for approximately 20. min- 
utes during which period fluid is admitted suf- 
ficient to maintain substantially atmospheric 
pressure within the vessel, drawing off the 
sodium hydroxide solution in excess of that im- 
¢ gregnating the chips, immersing the impreg- 
nated chips in a water suspension of lime suf- 
ficient to maintain an excess throughout the 
subsequent cooMng period and whfie the chips 
are so immersed, cooking the chips for a period 
¢5 of approximately 7 hours at approximately 280 ° 
1. to render the fibres readily separable by me- 
chanical means without substantialy reducing 
the lignin content of the wood, and washing in 
water, and mechanically separating the fibres. 
70 2. The process of pulping deciduous wood 
chips, which corsists of impregnating the chips 
with a solution of sodium hydroxide having a 
concentration of about 2 to 6% by immersing 
the chips in the solution in a closed vessel, heat- 
ï5 ing in the closed vessel to raise the temperature 
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of the chips to approximately 250 ° F. and vent- 
ing the vessel at intervals during such heating 
to release the air therefrom, releasing the pres- 
sure within the vessel rapidly fo approximately 
atmospheric pressure, soaking the chips while 
cooling for impregnation thereof during which 
impregnating period fluid is admitted suflicient 
fo maintain substantially atmospheric pressure 
within the vessel, drawing off the sodium hy- 
droxide solution in excess of that impregnating 
the chips, immersing the impregnated chips in 
a water suspension of lime containing lime in 
excess of the amount required to react with the 
impregnated chips and to remain in excess 
during the cooking period and while the chips 
are so immersed, cooking the chips for a period 
of approximately 7 hours at approxirnately 280 ° 
F. to tender the fibres readily separable by me- 
chanical means without substantially reducing 
the lignin content of the wood, and washing, 
and mechanically separating the fibres. 
3. The process of pulping deciduous wood 
chips which consists of impregnating the chips 
with a sodium hydroxide solution having a con- 
centration of approximately 2% to 6% by 
rnersing the chips in the solution in a closed ves- 
sel, heating the closed vessel for a period to 
raise the temperature of the chips to about 10 ° 
F. above the boiling point of water at atmos- 
pheric pressure plus hydrostatic head on the 
subrnerged chips and venting the vessel briefly 
at intervals during such heating to release the 
air therefrom while maintaining pressure there- 
in, rapidly releasing the pressure within the 
vessel to approximately atmospheric pressure, 
soaking the chips to substantially complete 
pregnation thereof, drawing off the impregnat- 

6 
ing solution in excess of that impregnating the 
chips, immersing the impregnated chïps in a 
water suspension of lime, and maintaïning an 
excess of lime throughout the subsequent cook- 
5 ing period and while the chips are so immersed, 
cooking the chips for such period at a tempera- 
ture in excess of 212 ° F. but less than 450 ° F. so 
as to render the fibers readily separable by me- 
chanical means without substantially reducing 
10 the lignin content of the wood, and washing and 

15 

20 Number 
878 
96,239 
179,103 
1,138,907 
25 1,472,320 
1,633,738 
1,803,443 
1,849,334 
1,880,044 
30 1,887,863 
2,169,473 
2,228,349 

Number 
35 
113,503 
396,284 

mechanically separating the fibres. 
HUGUEqlN M]ILER. 
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